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@ Orally admlnfsterable sustained release pharmaceutical formulations. 

@ This invention provides orally administerable pharmaceuti- 
cal formulations having a semi-solid matrix containing a 
hydrophilic substance capable of creating channels in a 
hydrophobic carrier matrix thereby providing a sustained rate of 
release of an active agent from the formulation. 



Bundesdruckerei Berlin 



0 222 614 

Description 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



ORALLY ADMINISTERABLE SUSTAINED RELEASE PHARMACEUTICAL FORMULATIONS 
^n^a^l 3 t r h^ ely 6d T thG P harmaceutical industry for oral administration of a variety of active 

mmssm 

x^srsis ?sc caps f uies are used to contain ^s^vsiss: 

iml .oo? Problems of leak.ng of capsule contents in handling. The leaking can only be overcome bv 

Te^zTo^r^ operations such as banding ° f the capsuie 

Recently a capsule filling medium which is semisolid, liquid or paste-like in nature has hPPn rW«,i„™H 

ThSroTc m.H ead,,y int ? dUCed im ° h3rd 96latin ^psules withouUhe wS^tS^^SS^ 
ST med ' Um ° a ? be ,ntroduced '"to the capsule in a state of low viscosity anct oncTin ?he caSe the 

"a PSU u ,T ^ViSSSS hi9 V isco h sity ' ,hereby reducins the tendancy °< the Te 

capsule. These formulations are described in detail in U.K. Patent No 1 590 864 

Thf n J^lf 9 ? V hydro .P h,llc and have m elting points at or near about 37°C will dissolve rapidly 

c^SS^^S^SS^ t SUSta,ned re ' eaSe P harmaceutica ' f °^ulation in c^SELq. form 
nhTrfnlT 9 . 9 „ pS u U,e containing a semi-solid matrix comprising a pharmaceutical^ active scent a 

> Znl^tXTTl b ' C Camer matriX and 3 *V^^lMmK»^^SSki 
Pronfnn h^fr T 1 6 ^ ydro P hob,c carrier - The present formulation contains a non-dispersina slow 

™X 9 2Z?*ZZ^:? h f n9 f me ' tin9 P ° int 9reater than about 37 ° C " The hydrophoS natu« of he 

^^ ^^22??^ I"*?'" 'l S ShapS and PhySiCa ' intS9rity - ln the ab * ence of the hydropnmc 
snhL In^ ! agent is very slowly and mcompletely released from the formulation. When the hydroohi c 

nr^H ,L m ^ or P° ra l ed int ° a formulation of the invention, water penetration into the formulaSn s 
e P ™™^ f P * r ° VidinS SUStaiPed release 0f the active aa *nt. The hydVophilic addS°e IsoSSSlnS 
^^t^SrS^r - ' 1 FOrmul f°? S 0f the invention -staining a' hydrophl.ic 5Se c£!e tS 

tk! 39 ? ♦ released more completely and over a more prolonged period of time 
onL L t"' ^ nS , deSCribed h6rein ° f the in 9 redi ^ts employed in a formulation of the^nvention are based 
^c^Z2T^TL^;f^f d matnX - Theref ° r6, th6 t0ta ' '^ration ofTe semSd 
c^n^SSSS;- 33 th8 WSi9ht ° f thS CapSules « when 

th Jh e v2nnhlfK° n ° f ,hS PreS6nt inVenti0n Wi " con,ain 3 n y d rophilic substance capable of creating channels in 

oVmuffi^ P™*'" 9 3 SUStained rate 0f re,ease ° f the ac,ive «™ ?he 

IsT fnpH hlr!- hydrophihc substance capable of creating channels in the hydrophobic carrier matrix- 
comb nJ t»H , Pr ? 6nt ^ ° nS ° r m ° re substanc *s which have an affinity for water and wn chTend to* 
Snt% oTwaS'^ SUbStance is '^-porated Yn the present f«ions the 

matrix sc 7ZZ tn tll?h f facilitated by creating diffusion channels into the hydrophobic carrier 
tTme Pharmaceutical* active agent and permit its release over a prolonged period of 

aboSSS^ "? bS pres K ent in the formulation at a concentration in the range of about 100/o to 

suiSdiI for mL hi™ ' , T B era u y ab ° Ut 1 50/0 to about 300/0 bv wei 9ht- Exemplary hydrophilic substances 
suS as Iv*e. RC 59?° SrT' m ' Crocr V stalline ce ""'°^ cellulose with sodium caVbox^methylceSoS 
S fri ^ rt Cor P° ratlon )- hydroxyproply methylcellulose derivatives, such as Methocel 

Exemplary pharmaceutically active agents suitable for use herein include but < St not limited tl th* 

SS^^KJSl? PrOP T° IOl: th K 6 Centra * n6rVOUS ^tem'compoun^s sTch'S h^ridol; £ 
anttdenrTSntc I ^ , " flamm I a tory agents s.uch as piroxicam. indomethacin. fenoprofen and ibuprofen- the 
amotm n T f,u ° xe , tine a " d tomoxetine; and the antibacterial agents such as cefaclor. amoxicilHn 

SS^^S'Tft^E'S pharmaceutical 'V a «ive agents capable of oral administrS rnay 
niL L ! . I™ I <* uant, *Y of active agent present in a formulation of the invention will be from about 

A , Ut by Wei9ht m ° re Preferably from about 150/0 to about 400/0 by weigM 

A variety of pharmaceutically acceptable hydrophobic carrier matrices may be employed in the formulation 
of the invention. The quantity of hydrophobic carrier matrix present in a formulation of the ^^nvention3 be°n 
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ZVrn^L 1 30 /0 t0 a ^ 500/0 b V wei 9 n »- preferably about 400^k bout 550/0 by weight The 

22 o P k? w r 7 er ma,riCeS em P ,oved here ' n are amphiphi.es in which the molecule or ion contains both 
hydropic and hpopMic portions. These matrices can be defined by a numerical value baTea on the 
Hydroph.le-L.pophNe Balance system, called the HLB system. The HLB scale is a numerSucafe extend Tna 

ZZr? a r° X r a,ely 501 Wh8re IOW6r " Umbers deno,e more "POP™* and KyZpZbS subLtan Ces a n3 
2! Z Trf' 5 deno,e r° re h V dr °P hilic a »d lipophobic sub.stances. The affinity of a compound fo Ser or 
Sen nlSn"^ de,e '™ d *" d ^ HLB value is assigned experimentally Tables o^such values have 
been published and formulation chemists are aware of them The HLB of the hZtrZ.^- . 
employed in the present formulation will be in the Z^^^,^ W ^SS!S^!^ T n* 

the T art'TSrv^thl Pr6Sent ! n T ti0n afe Prepared ^ Procedures well known to one of ordinary skill in 
Example 1 

To 7.5 g (41.70/0 by weight) of molten Gelucire 46/07 heated on a 70°C water bath was added e o o i<w •*>/„ 
by we.ght) of caphalexin monohydrate. 4.5 g (250/o by weight) of Avicel RC 591 Th«l^w» . 9 ° 
added to dear 000 hard ge.atin capsules to provide filled ^Q^!K^ 

Example 2 

To 9.0 g (50% by weight) of molten Gelucire 46/07 at 70° C was added 6 0 a /tiiahh«», a i«h« * ^ . 
monohydrate and 3.0 g (16.7% by weight, of powdered pJJZ se^ont^ 

S^S^S SS3T 0 " P,3Ced in, ° Si2e ^ ^ 9elatin ~ « ( wJig m Hing h, 1 T 6 h g 
Example 3 

A mixture of 9.0 g (50.0o/o by weight) of molten Gelucire 46/07. 6.0 g (33 30/0 bv weiahtl of ranhai*™ 
monohydrate and 3.0 g (16.7% by weight, of Methoce. K15M was added toOOO hard ?geLTn cfpsu.es ' 
Example 4 

To 5.0 g (500/o by weight) of molten Gelucire 46/07 at 70° C was arfriPrt ?n n iwqm k ^ * * 

RC-591 and 2.0 g (200/o by weight) of M-N-rnethvT^ \ \o Loth * k ? * . 9 (3CW ° by We,ght) of Avicel 

Example 5 

Av?e? RC 5 J 9 f ari35 ei ?^/Tt 2025 9 < 300/ ° b V °< 

homogeneous. The mixture was placed^ toSteX SSJS^iTlSS"?- W3S S,irred unt " 

and an additional 15 mg of tom'oxetine n^ro^ 

of caphalexin inThe^asma of dogs fo.lowing 

specified formulation of t»i^2^T5KS^^S5^JI2i S2T32f^ <l ^ n- »?^ ,e "* ° f 

30. 4.0. 6 0 8 0 10 0 12 0 14 0 anrt 94 nh™...^ \u m the dogs at 3001,1 °- 0 5 - 1 °. 1 5 . 2.0. 

o.u. B.o. 10.0. 12.0. 14.0 and 24.0 hours after adm.n.stration. The blood samples were centrifuged and 
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the plasma samples were frozen during storage. The frozen plasma samples were warmed to room 
temperature and 0.5 ml of plasma was added to a microcentrifuge tube. To the plasma was added 0.5 ml of 
10% aqueous trichloroacetic acid (v/v) and the resulting mixture was centrifuged for seven minutes. The 
supernatant was chromatographed over an HPLC silica gel column and compared to a reference standard. 

5 A reference standard was prepared from plasma obtained from blood samples drawn from dogs just prior to 
administration with a formulation of the invention. This standard was prepared by adding 0.125 ml of an 
aqueous solution of caphalexin monohydrate and 0.125 ml of 20% aqueous trichloroacetic acid (v/v) to 0.25 ml 
of plasma in a microcentrifuge tube. The resulting mixture was centrifuged for seven minutes and the 
supernatant was chromatographed on an HPLC column. The results of this test are set forth below in Table I as 

10 the average of n trials. 
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11.33 


8 . 60 


7.39 




14.0 


8.16 


7.98 


6 .05 




24.0 


1.67 


3.50 


0.58 



A similar study car carried out with the formulation of Example 4 described above. This study measured 
plasma level of tomoxetine hydrochloride in dogs at various times following oral administration of 
formulation. Each of three dogs was dosed with 60 mg of the active agent and an average was obtained, 
results of this study are set forth below in Table II. 
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T.ih l I t 

Plasma Levels o£ Tomoxetine Hydrochloride 

Plasma Level 
Time After of Active Agent 

Administration (minutes ) in Dogs (pq/ml) 
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120 


n i a. 


i fin 


0-41 


240 


0.56 


360 


0.80 


480 


0.56 


600 


0.37 


720 


0.20 


840 


0.12 


1440 


0.02 
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Claim 8 

35 

1. A pharmaceutical formulation in capsule unit dosage form comprising a gelatin capsule containing a 
semi-solid matrix, said semi-solid matrix comprising a pharmaceutical^ active agent, a pharmaceutical^ 
acceptable hydrophobic carrier matrix and a hydrophilic substance capable of creating channels in the 
hydrophobic carrier matrix thereby providing a sustained rate of release of the active agent from the 40 
formulation. 

2 The formulation of Claim 1 wherein the active agent is an antibacterial agent. 

3. The formulation of Claim 2 wherein the antibacterial agent is cephalexin. 

4. The formulation of Claim 1 wherein the active agent is tomoxetine hydrochloride. 
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© Orally adminlsterable sustained release pharmaceutical formulations. 

@ This invention provides orally administerable pharmaceuti- 
cal formulations having a semi-solid matrix containing a 
hydrophilic substance capable of creating channels in a 
hydrophobic carrier matrix thereby providing a sustained rate of 
release of an active agent from the formulation. 
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